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IosicHUTEILHAS 3aIMHCKA

dusnueckoe 06pa3oBaHUEe B CUCTEME OOIIETo ¥ CPEAHETO 00pasoBaHus 3aHUMAeT OHO U3
BeNyIUX MeCT. SIBIAsSch (yHAAMEHTOM HAyYHOTO MHPOTOHWMAHHS, OHO CII0COOCTBYET
dopMupoBaHuIO 3HAHWM 00 OCHOBHBIX METONAX HayJHOTO IO3HAHUS OKpPYXAIOLIEro MHpa,
DyHIAMEHTANLHBIX HAYYHBIX TCOPH M 3aKOHOMEPHOCTEH, (QOPMHpYET y Yy9YaIlUXCs YMEHHS
HCCIIENOBATh U OOBSCHSTE SBICHUS IIPUPOILI K TCXHUKH .

Kak mKombHEI IpeaMeT, Gpusuka o6liafaeT OrpOMHBIM T'yMaHUTapHBIM IIOTCHIHATIOM, OHA
aKTHBHO (OPMHPYET WHTEIUICKTyalbHBIE M MHPOBO33PCHYECKHE KadeCTBA JIMIHOCTH.
JTndbdepennuanys IpeAnoaraet Takyio OpraHH3al|io MPoLecca 00yYeH s, KOTOpas yIUThIBACT
VHIUBAIYaTbHbIE 0COOCHHOCTH YUYaIUXCsl, HX CIIOCOOHOCTH M MHTEPECHI, IMIHOCTHBIA OMBIT.
Tlubbepennmanus o6ydeHns (HU3NKEe MO3BOTSAET, C ONHOM CTOPOHBI, 00ECIEeYHTH 6a30ByIO
TOATOTOBKY, C IPYrol — YHZOBIETBOPUTH MOTPEOHOCTH KAXIOTO, KTO IPOSBIACT HHTEPCC U
CIIOCOGHOCTH K TPEIMETY U BBIXOAUT 33 PAMKM H3y9CHUS (U3UKH B IIKOJIBHOM KypcCe.

PaGouast mporpaMMa 3aHSTAN BHEYPOIHO! NeATEIBHOCTH N0 pusnke «DusnKa B 3a1a9ax U
SKCIIEPHUMEHTAX)» TIPeIHA3HAYeHa [UIsl OPraHM3alliy BHEYPOUHOH jesTensHocTH «Touka pocTay
obyuaromuxcs 7-8 kitaccoB MKOY «Kyt#icyrckas COILy.

JTaHHAs IpOTpamMMa MO3BOJISET O0YJAIOIIIMCS 03HAKOMUTBCS ¢ METOAMKON OpraHM3aluy 1
IIPOBENCHHS SKCIEPHMEHTATHHO-ACCICHOBATEIBCKOM JIEATEIEHOCTH B COBPEMCHHOM YIe0HOM
Tporecce TIo (U3NKe, O3HAKOMUTHCS CO MHOTMMY HHTEPECHBIMHA BOIIPOCAMH (H3UKH Ha TaHHOM
sTane OOyYeHHs, BBHIXOISIIMMH 33 PaMKH IIKOIBHOM MPOTPaMMBI, PAaCIIMPUTE LETOCTHOC
IPEICTABICHAE O MpPOGIEME NAHHOW HayKH. OKCIEPHMEHTANbHAs MNESATeNBHOCTH Oymer
CIIOCOGCTBOBATh PAa3sBUTHMIO MBICIUTENBHBIX oONepamuii H o0lieMy HMHTCIUIEKTYalbHOMY
Pa3BUTHIO.

He MeHee BaXHBIM (HaKTOPOM pPEANM3ANMK ITAHHOM IIPOTPAMMEI SIBISAETCS CTPEMIICHAE
Pa3BUTh y YYAIINXCS YMEHHE CaMOCTOSTENBHO paboTarh, AyMaTb, SKCICPUMEHTHPOBAThH B
ycnoBusax yaboparopun meHTpa «Todka pocTay, a TakKe MPUMEHSTDH ITONYYCHHBIC 3HAHUS NI
pElIeHHsT KauyeCTBEHHBIX, KOJIMYCCTBCHHBIX M OKCIEPHMEHTAIBHBIX 3a/@d DasIHIHOM
cnoxksaoctd. ComepikaHne MPOTPaMMBI COOTBETCTBYET —MO3HABAaTEIBHBIM  BO3MOXKHOCISIM
IMKOMBHUKOB M TPENOCTABISIET WM BO3MOXHOCTB paboTark Ha YpPOBHE IOBBIICHHBIX
TpeGoBaHuil, pa3BuBast yUeOHYIO MOTHBALIMIO.

OcoBeHHOCTRIO TaHHOM MTPOTpaMMBI  SIBISETCS TO, YTO:

e OHA HaNpaBjieHa Ha JOCTWXCHHE OOyJaroIUMHCS B OONBINEH CTENICHW JMYHOCTHBIX U
METanpeIMETHBIX Pe3yIbTaToB; - :

® COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOCHHOCTEH yUaluXCs,

® [IOCTEIIEHHO BBOTUTCS HPOEKTHAS IESTEIBHOCTH — OT MHKPO-IIPOEKTOB B 7 KIlacce 10
WHIUBUIYAIbHBIX TTPOEKTOB B 8 KIIACCE;

e 4acTh yue6HOro BpeMEHHU OTBECHA Ha peleHue 3a1a4d B popmare PISA.

Peasmm3zanusi IporpaMmsl 0GecnedInBaeTcsi HOPMATHBHBLIMHU JOKYMEHTaAMU:

1. ®enepanbHbIi 3aK0H 0T 29.12.2012 Ne 273-@3 (pex. ot 31.07.2020) «O6 obpasosaruu
B Poccuiickoit @eneparuuy» (¢ U3M. 1 1011, BeTy. B cuty ¢ 01.09.2020).

2. TMacmopT HarmoHaneHOrO mpoekta «OOpasoBanue» (yTB. mpesummymom Copera mpu
[Ipesunente PO mo cTpaTermdecKoMy Pa3BUTHIO M HAIMOHAIBHBIM TPOCKTaM, IPOTOKON OT
24.12.2018 Ne 16)

3. TocymapcTBeHHas mporpamma Poccuiickoit @enepanun «Pa3sutie o0pasoBaHus» (YTB.
ITocranosnenreM IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O6

YTBEPXKIECHUM  TOCYIapCTBeHHOM  mporpammsl  Poccuiickoil ~ @enmepamuu  «Passutue
00pa3zoBaHUS».
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4. TIpodeccronanbHpli cramapT «llemaror (memarormdeckas JIEATENBHOCTE B
JOIIKONBHOM, HAYAJIBHOM OOIIEM, OCHOBHOM o0meM, cpemHeM o6mem o0pa3oBaHuH),
(BoctuTarens, yumtens)» (pex. oT 16.06.2019) (Ilpukas MunucTepcTBa TpyAa U CONMaTbA0N
sammuTel PO ot 18 oxtabps 2013 r. Ne 544H, ¢ H3MEHEHUSMH, BHECEHHBIMM IIPUKA30M
MHUHHCTEpCTBa Tpy/a U corammTsl PO ot 25.12.2014 Ne 11151 m ot 5.08.2016 1. Ne 422m).

5. MeronddecKide pEKOMEHHALMM IO CO3MAHWIO W  (QYHKIMOHMPOBAHMIO B
061Ie06pa30BaTENEHBIX OPraHU3aIMIX, PACTIONOKEHHBIX B CENBCKOM MECTHOCTH M MaJIbIX
rOpoIax, IEHTPOB 0OPa3OBaHMs CCTECTBEHHO-HAYTHON M TEXHOJOTHYECKOH HaIpaBJICHHOCTEH
(«Touxa pocTa») (YTBep)KOECHE pacHOpsHKeHHeM MMHHCTEpPCTBA TPOCBEIICHHS Poccuiickoi
®enepanuu ot 12 suBaps 2021 . Ne P-6)

ean 1 3axaun o

Onmpasick Ha WHIWBHAyalbHbIE 0Opa3oBaTeNbHBIC 3alPOCH H CIIOCOOHOCTH KaXIOTO
pebeHKa TIpW peanu3aliy HTPOTPaMMBI BHEYPOYHOM ACATENBHOCTH MO busuke «Puszuxa B
3amauax M OSKCIEPUMEHTAax», MOXKHO NOCTHYh OCHOBHOW HeJIH - PAa3sBHUTh Y o0y4Jarommuxcs
cTpeMiieHHe K JajbHeiimemy caMoomnpeae/eHHIo, HHTE/UIEKTYAIbHOM, Hay4YHOH |
NPaKTHIECKON CaMOCTOSITeIbHOCTH, II03HABATEIHLHONH AKTHBHOCTH.

Jinsg peanusanum menedf Kypca TpeOyeTcs pelleHHe KOHKPETHBIX NPAKTHISCKUX 3ajad.
OCHOBHBI€ 3229 BHEYPOYHOI AeATeTbHOCTH 110 QU3UKHU:

 BBIIBIICHHE MHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXXHOCTEH ydYaluxcs K
pa3THYHBIM BHIAM JIEATEIBHOCTH, '

e @OpMHpOBaHHC IPEACTABICHUS O ABJICHUAX U 3aKOHAX OKpPYy>Karomero Mupa, ¢ KOTOPEIMHA
IIIKOJTFHUKY CTAJIKMBAIOTCS B ITIOBCETHEBHOM XU3HH,

° (I)OpMI/IpOBaHI/Ie IIPEACTABJICHUSA O HAYyYHOM MCTOIC IIO3HaHUs,
° Pa3BUTHC UHTCPECA K I/ICCIICJIOBaTCJIBCKOﬁ OCATCIbHOCTH,
® Pa3BUTHC OIIBITA TBOp‘-ICCKOfI JOEATCIIBHOCTH, TBOPYCCKUX CHOCO6HOCTeﬁ;

 pa3BUTHE HABBHIKOB OpPraHM3aldM HAydHOTO TpPyAd, DPabOTHI CO CIOBAPSAMH M
SHIUKIIOTICAUSIMH;

¢ CO3[@aHME YCIOBHM JUIS pealM3alii BO BHEYPOYHOE BpEMs IPHUOOPETCHHBIX
YHUBEPCATBHBIX yICOHBIX ACHCTBUM B YPOTHOE BPEMS;

 pasBUTHE OmbITa HeGOpMagbHOro OOIIEHWS, B3aUMONCHCTBHS, COTPYAHAYECTBA,
pacIIMpeHne paMoK OOIIEHHMS C COLLYMOM.

* QOpPMHpPOBAHKE HABBIKOB MOCTPOCHHUS (QM3MIECKUX MOICICH U ONMPEACTICHHS TPAHUIT UX
TIPUMEHUMOCTH.

* COBEpIICHCTBOBAHHE yMEHHMI NPUMEHSTH 3HAHHA 10 GusuKe 1isl OObSCHCHNUS SBICHUH
IIPUPOIBL, CBOMCTB BEMIECTBA, PEIICHMS (U3UIECKIX 3a/1ad, CAMOCTOSTENLHOTO IPHOOPETCHHS 1
OLEHKA HOBOM wuH(poOpMarue (U3UUECKOrO CONEPXKaHMs, WCIONB30BaHUA COBPEMCHHBIX
HHGOPMAITMOHHBIX TEXHOJIOTHIH; ,

* WCIOJB30BaHHE NPHOOPETEHHBIX 3HAHMM W yYMEHHMH I DPEIICHHS NPAKTUYECKHUX,
XM3HECHHBIX 33134,

e BKIIOYCHHME YYalUXCA B  Pa3sHOOOpa3HyI0  HEATCIBHOCTB:  TEOPETHYECKYIO,
MPAKTHYIECKYIO, AHATHTHIECKYIO, IOUCKOBYIO;

* BEIPaGOTKA THOKMX YMEHWH NMEPEHOCHTH 3HAHWS W HABBIKKM Ha HOBBIE (HOPMBI yuUeOHOHU
paboTsr;

® pa3sBUTHC COOGp&SHTCJ‘IBHOCTI/I u 6BICTp0TBI peakmuy Ipu PEINCHUN HOBBIX PA3JIMYHBIX
Q)HBH‘-ICCKHX 3a1a4, CBA3aHHBIX C HpaKTquCKOﬁ JCATCIBHOCTBIO.



ILtanupyemblie pe3yJIbTaThl

JlocTyXeHNe IUIAHUPYEMBIX Pe3Y/IBTaTOB B OCHOBHOM INKOJIE IIPOMCXOIMMT B KOMIITICKCE
ACTIONB30BAHAS UCTHIPEX MEKIMCIMIUIMHAPHBIK y4eOHBIX mporpamm («PopMHEpPOBAHHE
VHHBepCATBHBIX yaeOHBIX AeiicTBHi», «Popmuposanue FIKT-KOMIETCHTHOCTHA o0yJaromuxcsy,
«OCHOBBI yUeGHO-HMCCIIENOBATENBCKOM Y TPOEKTHOM MeATeNbHOCTH», «OCHOBBI CMBICIIOBOTO
9TeHHS ¥ paboTHl ¢ TEKCTOM») M Y4eOHBIX IPOTPamMM IO BCEM MPEIMETaM, B TOM HHCIC IIO
dusuke. [locme H3ydeHHsS IPOTpaMMbl BHEYPOIHOH JCATEIBHOCTH «®usnuka B 3amadax M
SKCIIEPUMEHTaX» 00yJarOIIuecs:

* CHCTEMATH3HPYIOT TEOPETHYECKHME 3HAHWS W YMCHHS IO PEMICHUIO CTaHAapTHbIX,
HeCTaHIAPTHBIX, TEXHHUECKHUX ¥ ONMMMITMAIHBIX 3a/[a9 Pa3IMIHbEIMU METONAMH;

* BEIPaGOTAIOT WHIMBA/IyaJIbHbI CTHIIb pEeHAs QU3NICCKUX 3a71ad.

* COBEIICHCTBYIOT YMEHHs Ha IPAaKTHKE ONb30BATbCS dIPHOOpaMM, IPOBONUTH
M3MepeHns GM3HUECKUX BENMUUH (ONPEIENITh LeHY NeICHHS, CHUMATE IIOKa3aHus, colonarhb
IpaBHJIa TEXHUKY 0E30MaCHOCTH);

* HAy4aTcs IOJIB30BAThCSA MPUOOPAMH, C KOTOPHIMU HE CTAJIKABAIOTCS Ha YPOKaX (GU3UKA B
OCHOBHOH ITIKOJIE;

¢ pa3paGoTaOT M CKOHCTPYMPYIOT NPHOOPEI M MOAENA Ul MOCTERyIOIIeH paboTsl B
KabuHeTe QU3MNKA.

* COBEpINEHCTBYIOT HABBIKA ITHCBMEHHOH M YCTHOWM peYHM B TPOLECCEe HAIMCAHMA
FCCIIEIOBATENBCKAX PabOT, MHCTPYKIHMM K BHIIOTHCHHBIM MONENSIM M IpHOOpaM, IIpH
BEICTYIICHHSX HA HAyYHO — IPAKTHUCCKAX KOHYEPEHIMSX Pa3INIHEIX YPOBHEH.

* OIpeeNaT NanbHelillee HAIpPABICHHE PA3BUTHS CBOMX CIOCOOHOCTEH, cdepy HayTHBIX
MHTEPECOB, OMPEIENATCS ¢ BEIOOPOM JalbHEHIIEro 06pa3oBaTebHOTO MapIIpyTa, TalbHEHIIEro
npoduist 0OyIEHUS B CTapIIEH IIKOJIC. '

IIpeomemuvimu pe3yibmamamy TPOrPaMMEl BHEYPOIHOM NESTCTFHOCTH SBIISIOTCS:

OG6yJaoIUHCs TONYYAT BO3MOXHOCTH i (OPMHUPOBAHHUS CICAYIOIMX MPEAMETHBIX
pE3yIBTaTOB:

® 3HAHMS O IPUPOJE BAKHEHUIINK DU3NUECKUX SBICHUN OKPYXKAIOMIETO MUAPA ¥ IOHUMaHHE
cMBICTTa QU3MIECKUX 3aKOHOB, PACKPHIBAIONINX CBSA3b U3yUCHHBIX SBICHUH;

e YMEHHS TI0JI30BaThCs. METONAMHU HayJHOTO MCCIIEIOBAHNS SIBICHUH TPHPOJIBI, TPOBOIUTE
HaONIONCHNS, IUIAHMPOBATH W  BBINOJHSTH OKCIIEPUMEHTHI, 00pabarsBaTh  Pe3y/IBTaThI
M3MEpEHHUH, TIPEICTABIATh PE3yIBTAaThl H3MEPEHNH C IOMOIIBIO TabMuL, rpahuKoB U bopmy,
OGHAPYXKVBATh 3aBHCHMOCTH MEXIY GU3HISCKIMH BETMIMHAMH, OOBSCHAITH IONYICHHBIE
pe3yJIBTaThl U [ENIaTh BEIBOJIBI, OLIEHUBATh TPAHMIIBI IOTPEIIHOCTEH Pe3ybTaToB HU3MEpEHHUI;

eyMeHHS TPHUMEHATh TEOPETHUCCKUE 3HaHMS 0O (M3MKe Ha TPaKTHKE, PpEIIarh
(usrgeckue 3a1a9M Ha IPHIMEHEHHE MOTYyYCHHbBIX 3HAHUH,

eyMCHHS ¥ HABBHIKM NPUMEHSATH IOJIyYCHHEIC 3HAHHWS I OOBSCHCHHS NPHHIMIIOB
IEHCTBHUS BKHEHIINX TEXHHUECKUX YCTPOUCTB, PELICHUS NPaKTHYECKUX 3a/1a4 TOBCEAHCBHOU
KHM3HH, oOecIeueHrss OE30MacHOCTH “CBOEH JKXHU3HHM, PAIlMOHAIBHOIO NPHUPOAOIOIE30BAHUA H
OXpaHbI OKPYXKaIOLIEH CPEIEI;

e hopMupoBaHKEe YOEKICHNS B 3aKOHOMEPHOH CBA3H ¥ TI03HABACMOCTH SIBIICHUH MPUPCTEL
B OOBEKTHBHOCTH HAyYHOTO 3HAHWS, B BBICOKOM IEHHOCTH HAyKH B Pa3BUTHA MaTepHalbHOM U
IYXOBHOM KYJIBTYpHI JIFOAEH;

® Pa3BHUTHE TEOPETUUECKOTO MBIIUICHAS HAa OCHOBE ()OPMUPOBAHMS YMEHUH yCTaHABINBATH
(bakThl, pa3mYaTh IPUYUHEI U CIIEACTBHS, CTPOUTE MOMIEIIA ¥ BBIIBUTaTh TMIIOTE36I, OTHICKABATH
1 QOPMYIHPOBATH JOKA3aTENbCTBA BBHIABUHYTHIX TMIIOTE3, BEIBOAWTH U3 IKCIECPUMECHTAIBHBIX
(aKTOB ¥ TEOPETHUCCKUX MOJENeH PU3NIECKUE 3aKOHEI,

@ KOMMYHHMKATHBHBIE YMEHHS: JOKIaAbIBATH O pE3yIbTaraX CBOEro HCCICAOBAHMUA,
y4acTBOBaTh B AMCKYCCUHU, KPaTKO M TOYHO OTBEYATh Ha BOMPOCHI, UCIIOJIB30BATh CIIPABOYHYIO
JIATEPATYPY U APYTUES UCTOUHUKH HHGOPMALIUH.
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Memanpeomemnsimu pezynomamamu nporpamMmer BHCYPOYHOH AECATCIHHOCTH SBIISIFOTCS:

O6yu4arormuiics MOIyYUT BOZMOXKHOCTH IS (GOpPMHIPOBAHMS CIEAYIOMMX METAIPEAMETHEIX
pe3yJIBTaTOB:

¢ OBJIaJICHUC HABBIKAMM CaMOCTOSTENBHOTO MPUOOPETEHUs] HOBBIX 3HAHHUI, OpraHM3aIln
Y4eOHO! JeATENBHOCTH, IIOCTAHOBKH IeNel, IUIaHHPOBAHHS, CaMOKOHTPOJII M OLIEHKH
PE3YIBTAaTOB CBOCH MEATENBHOCTH, YMEHHSIMH MPEIBHIETh BO3MOXKHBIE pe3yIbTaTsl CBOMX
JeUCTBUIL; -

¢ [IOHAMAHWE PA3NIMIMH MEKAY MCXONHBIMH (aKTaMH ¥ THIOTE3aMH IS MX OOBICHEHHS,
TCOPCTUICCKUMH MOZIETIIMU M pealbHBIMI 00bEKTaMH, OBNIaJICHIE YHUBEPCAIBHEIME YIeOHBIMU
JNCHCTBUAMH Ha IIpUMepax THMIIOTE3 IS OOBICHEHUS M3BECTHBIX (haKTOB ¥ 3KCIIEPUMEHTATLHOMH
IIpOBCPKM  BBIIBUTAEMBIX THIIOTE3, Pa3spabOTKM TEOPETHUECKHX MOJIENEH IIPONIECCOB WK
SIBJICHUM 2

* hopMHpOBaHKE YMEHHUI BOCIPUHUMATS, TIepepabaThiBaTh 1 TIPETBABIIATE HHPOPMAITHIO B
CIIOBECHOH, 0OpasHOM, CHMBONHYECKOH (opMax, aHAIM3UPOBAaTh MW  IepepabaThisarh
HOJTyYEHHYIO HH(GOPMAIIHIO B COOTBETCTBHUHU C TIOCTABICHHBIMHI 3a/1a49aMH, BBIICISATH OCHOBHOE
CONCPXKAHUE MPOIUTAHHOTO TEKCTA, HAXOAWTH B HEM OTBETH HA IIOCTABIIEHHBIE BOIPOCH! H
H3J1ararh ero;

® IPHOOPETEHNE OIBITA CAMOCTOATENHHOTO IIOMCKA, AHATH3a H orbopa wHbOpPMALKH C
UCIIOJIB30BAHUEM Da3IMYHBIX HCTOYHHKOB M HOBBIX HH()OPMAIMOHHBIX TEXHOJOTHHM IUIS
PEIICHHS IT0O3HABATEIIBHBIX 3a/1a4;

® Pa3BUTHE MOHOJIOTHYECKOM M IHAJIOTMYECKON PEYM, YMEHHs BBIPAXaTh CBOM MBICIIH,
CIIOCOOHOCTH BBICIYIIMBATE COOECETHUKA, ITOHHMATh E€ro TOYKY 3pPCHHs, NPHU3HABATH IIPABO
JPYTOro 4YeJI0BEKa Ha HHOE MHEHHE,

®OCBOCHME  NPUEMOB  NCHCTBMH B  HECTAaHOAPTHBIX  CHTYalHSX, OBJIANCHHE
3BPUCTUYCCKAMH METOAMH PELICHHS IPOOIIEM;

® OpMHUpOBaHKE yMEHHH paGoTaTe B IPYIIE C BBIIOJHEHHEM PAa3IUYHBIX COIHMATIBLHBIX
POJIEH, IPEACTABIATE U OTCTAMBATH CBOM B3IIISIEI H YOSXKICHUS, BECTH IIACKYCCHIO.

Perynstusubie YVY]I

OGydJaroImuifcst MOIYYIUT BOSMOXXHOCTE IS (GOPMHPOBAHMS CIEAYIOMMX PETYIATHBHBIX
3 YL

® YMEHHE CaMOCTOATENBHO ONPEAENISTE HeH 00yUeHNMs, CTABATD 1 bopMyIHpOBaTh HOBBIE
3a/a94 B y4€0e W TO3HABATETBHON NEATENHHOCTH, Pa3BHBATH MOTHBEI H HMHTEPECHl CBOEH
IIO3HABATEIIbHOM eI TEILHOCTH.

® YMCHHE CaMOCTOSTENBHO IIIAHHPOBATh TYTH MNOCTHXKCHHS WeTedl, B TOM HHCIE
AIBTCPHATHBHEIE, OCO3HAHHO BEIOUpATh Hanbonee 3 hEKTUBHBIE CIOCOGH PELICHHUS YUeOHBIX U
[TO3HABATENBHBIX 3a/1a4.

® YMEHHE COOTHOCHTH CBOHM IEHCTBHS ¢ IIJTAHUPYEMBIMH  PE3YJILTaTaMHU, OCYIIECCTBIISATE
KOHTPOJIb CBOCH NESTEIBHOCTH B IPOIECCE AOCTHKEHHS DPe3yIbIara, OIPENEIATE CIOCOOBI
JCHCTBHH B paMKaX NIPEIUIOKEHHBIX YCIOBHI 1 TpeOOBaHUI, KOPPEKTUPOBATH CBOM ICHCTBHS B
COOTBETCTBHH C U3MEHSIOIIEHCS CHTyaHEH.

® YMEHHE OICHWBATH MPABUIBHOCTH BBINOIHEHUS y4eOHO! 3amaum, COOCTBEHHBIC
BO3MOXXHOCTH €€ pEIIeHUs.

*BraieHre  OCHOBAMH  CaMOKOHTPONS, CAMOOLEHKH, IPUHATAS  pEIICHWH u
OCYIICCTBICHHS OCO3HAHHOIO BEIOOPA B y4eOHOM M ITO3HABATEIFHOM NEITEIHHOCTH.

ITosnaBarensunie YY1

OO6y9aroImuiics: MOIyInuT BO3MOKHOCT IS (GopMHupOBaHHUS CITENYIOMUX T03HABATEIBHBIX
YVII.

® YMEHNE OIpENeNATh MOHSTHS, CO31aBaTh 0000IIEHNs, yCTaHABIMBATH AHAJOTHH,
KJIaCCH()MITMPOBATD, CaMOCTOSTENLHO BBIOMPATh OCHOBAHHS M KPHTEPHH IS KIaCCHpHKAIAH,
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yCTaHABIMBATH IPUYUHHO-CICICTBEHHBIE CBSI3M, CTPOMTh JIOTHYECKOE  DPACCyXICHHE,
YMO3aKIIFo4eHre (MHIYKTUBHOE, NEIYKTUBHOE, 10 aHAJIOTHH) M IEIaTh BBIBOJIBL.

® YMEHHE co3aBarb, IPUMCHSATH U l'IpCO6paBOBI>IBaTB 3HAKU U CUMBOJIBI, MOJACIIH U CXCMbI
JUIA peIICHUSA yT-Ie6HBIX U IIO3HABATCJIbHBIX 3a1a4.

e CMEBICIIOBOE YTCHHE.

e DopMHpOBAHWE W DPA3BUTHE OSKOJOTMYECKOTO MBIIUICHHS, YMCHHC MPUMEHSATH €0 B
[I03HABaTeIbHOM, KOMMYHWMKATMBHOM, CONHAIbHOM TIPaKTUKE M IPOQECCHOHANBHON
OpHEHTAIHH.

e Pa3BuTHE MOTHMBAlMH K OBJIAICHUIO KYIETYpOM aKTHBHOTO HCIIONB30BAHHUS CIOBApPEH M
JPYTHX MTOMCKOBEIX CUCTEM.

Kommynukarususie Y Y/]

o VMeHHEe OpraHW30BHIBATH YIeOHOE COTPYIHMYECTBO M COBMECTHYIO HESTENBHOCTH C
yUUTENTEM B CBEPCTHUKAMH; paboTarh HHAMBUIYaIBHO U B IPYIIIE: HAXOMUTH OOIIee PElICHAE 1
paspemarh KOH(IMKTEL HAa OCHOBE COINIACOBAHMS IIO3HUIMI U yu&éTa HHTEPECOB; HOPMYIHPOBATE,
apryMEHTHPOBATh M OTCTAWBAaTh CBOE MHEHHE.

e YMEHHE OCO3HAaHHO HCIONB30BaTh pEUYEBBIC CPEICTBA B COOTBETCTBHH C 3ajadei
KOMMYHHMKAIIMH [UIS BBIPOKECHHS CBOMX UyBCTB, MBICIEH M MOTPEOHOCTEH JUIs IUIAHUPOBAHUS U
PETyISIMYA CBOEH NEATETbHOCTH; BIaJeHHE YCTHOH M NMHMCHMEHHOM PEYBIO, MOHOJIOTHYCCKON
KOHTEKCTHOU PEUBIO.

e DopMHpOBAaHWE W  Pa3BATHE KOMIIETEHTHOCTH B  OOIAaCTH  WCIIOJB30BAHUS
uHPOPMAIIMOHHO-KOMMY HUKAITMOHHBIX TexHojorui (nanee — UKT).

JTuunocmHubIMU pe3yibmamamu TPOTPaMMBI BHEYPOUHOM ESTETbHOCTH SBIISIOTCS:

O6ydaromuiicss MOMYyIAT BO3MOXHOCTH sl (OPMHPOBAHHUS CIEAYIOIMX JTHYHOCTHBIX
PE3YIBTATOB:

eDa3BUTHE  IIO3HABATENHHEIX  HHTEPECOB,  HHTE/UICKTYyalbHBIX M TBOPYECKHX
cIIocoOHOCTEI];

¢ yOEXKIEHHOCTh B BO3MOXXHOCTH TIO3HAHWSI NPUPOIBI, B HEOOXOXMMOCTH Pa3syMHOTO
MCIIONB30BaHMUS TOCTIDKCHHMM HAYKM M TEXHOJIOTHH Ui JABHEMIIEro pasBUTUS YETOBEUYECKOTO
06IIeCTBa, yBa)KeHHE K TBOPIAM HayKW ¥ TEXHHKH, OTHOLICHHME K (H3MKE KaK K JIEMEHTY
00IIEUEIOBEUECKOM KYIBTYPH;

® CaMOCTOSTENFHOCTD B IPHOOPETEHNH HOBBIX 3HAHHHN U IPAKTHUESCKUX YMEHHI;

® TOTOBHOCTb K BEIGOPY JKM3HEHHOTO IIyTH B COOTBETCTBHU C COOGCTBEHHBIMH MHTEPECAMU
¥ BO3MOYKHOCTSIMH;

e MOTHBAIMS 006Pa30BATENBHOM NESTENHHOCTH Ha OCHOBE JTHYHOCTHO OPHEHTHPOBAHHOTO
TIOIXOMa; -

e pOpPMHpOBAHIE LEHHOCTHOTO OTHOIIEHHs APYT K JApyry, K YYHTEIO, K aBTopam
OTKPBITHH U H300pETEHNM, K pe3ybTaTaM o0y IeHHs.

ConeprxaHue NporpaMmel

7 kaacc (51 4, 1,5 yacoB B Heze1I0)

TEMA 1. BBEAEHUE (24)

Teopusi-1u. Beonmoe 3ansTre. VIHCTPyKTaX 10 OXpaHe TPyAa Ha 3aHATHAX. [loje3HBIe CCBUIKH
no ¢usuke B MHTepHET. MeTONB! H3yUeHUs] QU3NUECKUX SBICHUH. DU3NICCKAN SKCIICPUMEHT.
[lorpemmHOCTS, TpsMBIX U3MepeHHi. [IpaBmila NPOBENCHHMS IIKOJBHOIO SKCICPUMEHTA.
KoMmpioTepsl B (DU3MYECKUX WMCCIICMOBAHUAX M TpH u3ydeHUH (usnku. IlpaBuna cosmanus
IIEKTPOHHOM IIPE3EHTAllUH.



Ipaktuka-19. V3Mmepenne (GU3HUECKHX BEIMYMH C IOMOINBIO IMQPPOBOX saboparopuu.
OmnpeneneHue IeHHI JeIeHus pruOopoB. OpeneneHue PacCTOSHMUM 10 HENOCTYIHBIX OOBEKTOB.
Omnpenenerne o6beMa Tl pasauaHoR hopMsl. V3Meperne TOMIMHEL IMCTa OyMary.
TEMA 2. DU3UKA 1 BPEMEHA I'OIA: ®U3UKA OCEHBIO (29)

Teopusi-19. 3arasouHoe BEMIECTBO — BO#a. Tpu cocTosHMS BOAbL MIHTEpecHOE O BOZE.

[MIIOTe36l HPOMCXOXKIECHHS BOABI Ha 3eMile, 3HAUCHHE (QHU3MYECKHX M XUMHYCCKHX
CBOMCTB BOIBI, CTPOCHHE MOJICKYIIBI BOABI, OOBSCHEHHE CBOMCTB BOJBI B PA3IMIHBIX arperarHbIX
COCTOSTHHSIX. POJTE BOZIBI B )KM3HH YEIOBEKA.

IIpaktuka-1 9  DKcKypcuss Ha OcCeHHIOO mpupoxy. IIposenemme HabmoneHwuit
TIpOSIBIeHHS (BU3MUECKUX ABIeHUH ocenbio. Co3nanue npesenTranuu «Pusuka Ocenpro». Pabota
¢ IIporpammoit Power Point mo co3panuro cnainos.

TEMA 3. IEPBOHAYAJILHBIE CBEJIEHUS O CTPOEHUU BEIIECTBA (449)
Teopusi-4u. IlnarmpoBanre GU3MIECKOTO FKCIEPUMEHTA — KaK JoKazarsh Teoputo. Ot Jlexapra
10 Hammx gHel. BpoyHoBcKkoe nBrkenne. Hano-texHomoruu. Counnenne « Mukpomupy. MuKpo
BCJIMYMHBI B HAIIEH XU3HU.

IpakTuka-2u Pacmmpenue Ten npu HarpeBaHnu. V3mepenue ckopoctr muddysmu. Monemm
arperarHbIX COCTOSTHUM (MTrpa)

TEMA 4. B3AUMOJIEVICTBHUE TE.JI (69)

Teopusi-24. MexaHrdecKkoe ABMKEHHE W B3amMmozelicTBme. Kak OBICTPO MBI IBMIKEMCS
(croxenue cxopocteif)? Korma mer nBmkemcst Bokpyr ConHIa OBICTpee - THEM HIIM HOYBIO?
[TprMephl pa3IMUHBIX 3HAYCHWUN BEJMYMH, ONMCHIBAIOIMX MEXAHHYECKOE NBHXKCHUC B JKHBOU
npupoze. VICIONB30BaHWE B TEXHUKE NPUHIAIIOB JBIDKCHHS JKHBBIX CYIIECTB. SIBICHHE
unepnun, «HemoasrmkHas GamHay. YTo u3ydaeT cTaruka? Buabl paBHOBECHS.

Ilpakruka-4u.  V3MepeHue OBICTPOTHI PEaKIMH YeNOBeKa. VI3MepeHHe CKOPOCTH XOABOBL.
OKCIIEpIMEHTAIBHEIE JIOKA3aTeNlbCTBa sIBIeHUs uWHepnud. [loaroroBka BHAeOoQHMIBMA TPO
ABJICHHEe WHepIwn. V3mepenue Macchl | kammu Bomsl. OmpesieneHHe IUIOTHOCTH MPHPOAHBIX
MmarepuanoB. Onpenenenne o6beMa W IUIOTHOCTH CBoero Tena. Ompenenenue o6nEMa(Macch)
IPOLYKTOB B yIIakoBKe. V3rOTOBICHHE PaBHOBECHO! UIpymKH. Pemenne 3ana4.

TEMA 5. PA3 BAJAUYKA, IBA 3AJAYKA (44)

Teopusn-54. Ilpasuna pemenus u odopwieHus 3amad. Ilomck ommboK. Pemenue
3aHMMAaTEIbHEIX 3a1a4. Pemenue 3amay B popmare [IM3A.

TEMA 6. ®DU3UKA ¥ BPEMEHA I'OJIA: ®H3HKA 3UMOM (24)
Teopusi-1u.  Crer, nex, u Merenb. CHexunku B Bo3nyxe. CHexunku Ha 3emie. Crowmcras
CTPYKTypa CHEXHBIX TOKpOBOB. Pexemsius. Jlem Ha 3emine. IopHeIi nemHmk. J[BrOKeHHE
nenuuka. Kakwe OpiBaroT MeTend. MUKPOCTPYKTypa HH30BBIX MeTened Bonubl Ha cHery. Kak
JaJIEKO TIEPEHOCUTCS CHET MeTelbo. [TruteBBIe OypH M METENN: CXOACTBO U pasnuuns. Ousuxa y
HOBOTOJTHEH €JIKH.

IIpakTuka-1 ¥ @u3wka - Hayka O TMpHpoxe. MOXKHO JM H3ydaTh IPUPOAY 3UMOMN?
[Iporynka Ha 3UMHIOIO IPUPOLY.
TEMA 7. CJIbI B ITPUPOJE(119)
Teopusn-54. Criia — BeKTOpHAasl BeMYIMHA (IMHAMIYECKOE PENIeHNE 3a1a4d). Bec 1 HeBECOMOCTb.
Cuna tpenus. Counrenne «Mup 6e3 TpeHUs».

3akoH BceMHpHOTO TAroTeHus. CTpoeHHEe CONHEYHOH cucTeMBl IlmaHeTsl 3eMHOMI
rpynnsl. Ilnaners-rurantsl. Cuia TSOKECTH Ha Apyrux mraHetax. CryTHUKM IDaHeT u JlyHa.
Ha6monenne Jlymer. Mansie Tena, OpOWTBI M TEPHOAWIHOCTH KOMET. «3BE3MOMAIBD», HIIA
moueMy 3Be3dbl He magaroT? 3Be3nHoe Hebo. Co3Be3mus. 3HAKOMCTBO C IIPOrpaMMaMH IIO
actpoHOoMHuHU. Bpems u ero uamepenne. Kanennaps.

* Ilpakrtuka-64. 3amummarensHbii omelT  «lllapuk Ha HuTH». OnpencicHHE LEHTPa

TSKECTH Tejla. 3aHMMarelbHble (QUIypel Ha paBHOBECHE. VI3rOTOBIIEHHE CONHEYHBIX YaCOB.
Co3nmanue JYHHOTO KajeHAaps ¢ moMomrsio mporpammel Power Point. M3mepenue jxecTKOCTH
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TpyuHEL Vi3MepeHue koaddHIMenTa CAIbl TPSHHUS CKOJIBKEHNS Ha KPBUIBIE IIKOJBL i JPYIHX
MTOBEPXHOCTSIX.

TEMA 8. PA3 3ATAYKA, IBA 3AJTAYKA (249)

Teopusi-1u. Cucrema CU u ee 3HadyeHne. [IMHAMHUIECKOE DCIICHUE 33/ Ha CJTIOXKEHHUE CHIL.
Pemrerne 3aHUMATEbHBIX 3a1a4. Pemenve 3amad B popmare IIA3A.

IIpakruka-1u. OnpeseneHne Beca CyMKH INKOJIBHUKA. OmnpeneneHne Macchl U Beca BO3NyXa B
KOMHare.

TEMA 9. JABJIEHHUE (54)

Teopusi-4u. JlaBncHue TBEPHBIX Tell. 3aKOH [ackang. JlaBneHHE B IKHIAKOCTH.
['WapoCTaTHYeCKui Tapagoke. ATMOCQepHOE HaBleHHE. Ponp arMocdepHOTo HaBICHHS B
npupoze. ATMochepHOe JaBIeHNE | MOorofa. ToHOMETP, MaHOMCTPEL. AtMocdepHOe aBICHHE B
sxy3Ed uenoseka. Kax mer germmmM? Kak mbl meéM? «[opHas GONC3HEY, BIUSIHAC arMocdepHOro
JIaBIIeHIS Ha cCaMOYyBCTBHUE JIONeH. PellieHne 3aHUMATeIbHbIX 3a1at.

IpakTuka-1u. V3ydeHHEe 3aBUCHMOCTH JaBJICHHS OT IJIOIMAN TOBEPXHOCTH C
IOMOLIBIO JATYMKA [ABJICHHS. 3aHWMATENbHBIE ONBITH «IIepeBEPHYTHIA CTaKamy, «®DoHTaH B
Konbey, «S#ro B OyTsuike». IIpHOOPE! MUIs M3MEPEHHUs NABIICHAS — M3TOTOBJICHHC Gapomerpa.
AtmochepHOe naBneHHe ¥ MenuimHa. [Impun, NMIETKA, MEIUIMHCKAA Oanka. KpossHOe
naBmenue. OTpeielieHHe JaBlieHHs KpoBH y denoBeka. OmpeneneHue BBICOTBL 3/AHMA C
IOMOIITEI0 6apoMeTpa.

TEMA 10. ®DU3UKA 1 BPEMEHA I'OJIA: ®U3NKA BECHOM(249)

Teopusi-1u. Temneparypa. TepmomeTp. IIpuMepEI pa3TAIHEIX TEMIICPATYp B IPAPOAC.
IpakxTuka-19. Oxckypens Ha mpupoxy. IIpoenenue HaOIofe N TPOSBICHUS QU3MICCKUX
SBIIeHMH BeCHOMN. M3MepeHne TeMIeparyps! OYIBEI HA IIyOHHE H MOBEPXHOCTH. HccnenoBanue
KaWUISIPHBIX SBICHUN.

TEMA 11. JHEPT U (74)

Teopusi-4u. Paznuunbie BHIBI SHEPTHH, UCIONB3YEMBIC JIOABMH, M HX 3aIACHL. Koceennsie
m3Mepenuns. [lodemy pabGoTa ¥ OHEPTUs HMEIOT OAHY CAWHHUILY u3meperus? HecucTeMHbIe
¢/IMHALBL. DHepris ¥ IUINa: OCHOBBI IPABIJIBHOTO [ATAHKS. PellicHAe 3aHUMATCIBbHBIX 3a/2.
Pemenue 3ana4 B hopmare IIM3A.

IIpakTuka-349. 3MepeHne KAHETUYECKON SHEPTHH TEIA. V3MepeHue TOTEHIMAIbHON SHEPIHH.
MeHio mKoMbHEKA. Co3NaHne MpPe3eHTAM: O IPaBAIbHOM MuTaHud. OmpeneneHue paboTHl U
MOIIHOCTH PyK. OIpeneneHne MeXaHWUeCKod paboThl IMPH IPBDKKE B BEICOTY. OmpeneneHue
cpemHEl MOIMHOCTH, pa3BMBaeMOH mpu Oere Ha JMCTAHIMIO 100Mm. OmpeneneHue Cpemdei
MOIIHOCTH, Pa3BMBAEMOM TIpH IpHceNaHuy. V3mepeHue cpeiHel MOIIHOCTH, pa3BHBaeMOH IIpH
mogeeMe TO JiecTHHIE. OTpeNeNeHHe BBIMTPHINA B CHIE, KOTOPBIM MaeT TIOJIBYDKHBIA M
HermonBuKHb 6110K. Cpaprerne KITJI moaBmkHOTO 610Ka U HAKIOHHOM IIOCKOCTH.

TEMA 12. ®U3UKHA U JINPUKH (29)

Teopusi-14. Ou3nKa B XyHOXKECTBEHHBIX IPOU3BEACHUSIX. JIOCTHXEHHS COBpEMEHHON (QU3HKH.
IpakTaka-14. V3roToBNCHAE CaMOIETbHBIX KapTHH «DH3NKa B BECEIBIX KAPTHHKAX). Ypoxk-
npencrasnenre «®usmgeckue GOKych». 3ampTa EKTPOHHOH MPE3CHTAIMHA «Mup r1azamu
bU3nKaY.

TEMA 13. ®I3UKA 1 BPEMEHA 'OA: ®U3HUKA JIETOM (29)

Teopus-19. Kaxoit mecsitt Jieta camblif sxapkuii? XKapkoe 1€T0 1 IHeIbL. Kak u xoraa npaBHIIbHO
cpesath BeThl? Ha Kadensax "AyX 3axBaTblBaeT .

IpaxTuka-19. OmbITE Ha Jade. DKCcKypeus «Pu3nKka y BOXOEMay.

8 kjace (514, 1,5 uacos B Hexeo0)
TEMA 1. ®U3UKA 1 BPEMEHA I'O/IA (noBTopenue) (79)
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Teopusi-S4. BoxHoe 3aHaTHe. VMHCTpyKTax IIO OXpaHE TpPyla Ha 3aHATHX. [TorpemHOCTh
IpsMBIX m3Mepermit. Kiace TouroCTH MpHGOPOB. UTeHME rpaduka. BEIBOAEI MO pe3ynsraram
skcrepuMenTa. [leHa neneHus mKamel mpubopa. KocBeHHbIE M3MEPCHUS. [IpaBuia IPOBENCHUS
IIKOJBHOTO 3KcrepuMeHTa. OGOpMIICHHE 3NIEKTPOHHOIO OTYETa 06 skcmepuMeHTe. PermeHne
3ajad.

IpakTaka-2 4. V3Mepenwe (QU3HICCKMX BENMYHH C TIOMOIIBIO mudpoBoil maboparopun U
noctpoeHne TrpaduxoB. VccienoBaHHWe 3aBHCHMOCTHM CHJIBL YIPYrocTd OT Beca Teid.
VcclTeI0BaHNE 3aBACHMOCTH CHITBI TPEHHUS OT IIPIKMMAIOIIEH CHIIBL. OKCIEPHMEHT lammnes.
TEMA 2. TIPOEKTHAS JEATEJIbHOCTD I1IO ®U3UKE (74)

Teopusi-3. UTo Takoe HAyYHBIA NPOCKT U KaK €0 noxrotoBuTh? CHTyalust u mpobiieMa. AHaIn3
crioco6oB pemenust mpobiemsl. TpebosaHus K uccnenoparenbekoit padore. IlmanmpoBanne
nesTenbHOCTH. TpeGoBanms K 0QOPMICHHIO IPOEKTHOH paboTHI 110 dusnxe.

IIpakTuka-4 9. BeIojHEHNEe MUKPO-TIPOEKTA B TPYTIIIC. OdopmilcHHE ¥ 3aITUTA.

TEMA 3. MOJIEKYJISIPHASI ®U3UKA (109)

Teopusi-74. «Bomme6HOE» CBOMCTBO SHEPIAX. Makpo ¥ MUKPO [apaMETPEI M MX CBA3D.
®da3zoBEIe Iepexombl. BossHOR map B atmocdepe: 00pasoBaHHe 0611aK0B, TyMaHa, POCHI, WHes.
AtvochepHble ocankm: CHer, rpai. Touka pockl. II0BEpXHOCTHOE HATSKCHHC. Kamuspasie
SBJICHUS M [BHOKEHWE J>KUIKOCTH IO TpyOaM. 3akoH bBepHymmd, MOXbEMHAs CHJa KpBLIA.
Mopckie Tederusi. COBpeMEHHBlE MaTepHaibl: HCTOJIB30BAHME —KOMIIO3ATOB, IKHMIKHC
KpUCTAUTEL [ paduuecKoe MPEenCTaBIeHAe TEIIIOBBIX MPOLCCCOB. Pemenne 3amad B opmare
[TN3A.

IIpakTuka-34. DKCIEPHUMEHTABHOE JOKA3aTeTbCTBO DPas/Adis CBOMCTB BEIIECTB B
Pa3NMYHBIX AarperaTHbIX COCTOSHHSX. HeKoTopsle CBOHCTBA KPUCTAJLIOB. H3zroroBnexnue
CaMOJENBHBIX TpuOOpoB. VI3MepeHWe BIXHOCTH BO3AyXa B TIOMCIICHHM H Ha YIHIC.
V3sMepeHre CKOPOCTH HCIApEHWs Pa3inyYHBIX BEIICCTB. 3aHUMAaTeIbHBIE ONBITBI M BOIPOCHL
KWIIeHWe BOIBI B OyMakHOM KOpoOKe, KHMIIEHHE BOJbI KOMHATHOM TEMIIEpaTypEL. W3mepenne
CHIIBl TIOBEPXHOCTHOrO HaTsbkeHms. Illapux B asponuHamuyeckoll Tpybe. BripamuBauue
KpHCTa/UIa CONH HA OCHOBE. VI3TOTOBICHME MaKeTa KPUCTAUTHIECKONR PEIIETKA KOMIIO3HTA.
VI3roTOBICHWE MOIEIX PEaKTHBHOTO HBArarels. VsyueHwe pabOTEHI JIBC Ha Makere W
ANIEKTPOHHON MOIEIH.

TEMA 4. ®I3UKA U QJIEKTPUYECTBO (199)

Teopus-84. DIEKTPUUCCKUE SBICHHUS. JNCKTPU3AIHAS TEIL. [Mpunanun paboTEl CKaHepa.
ArmocdepHoe amextpryectBo. I'pososas Tyda. [Ipupoma MOIHHH. Kakne OBIBatOT MOJIHHH.
[IpuEIMIEl  51eKTpobesomacHoCTH. OCHOBHBIC —XapaKTEPHCTUKH  JIL.TOKA. Hecucremnsie
eIUHHUIEI PabOTHI TOKA. Pemenne 3aiad.

IIpakTuka-74

BsanMHOe NMPUTSHKEHHE W OTTajKuBaHUe «CynTaHOBY; OMBITHI IO SNEKTPU3AIUH. HaGmronenue
pa3IMYHBIX BHUIOB KCKPOBOIO paspsia. VccnenoBaHHe TPOBOXHHKOB M HETPOBOIHUKOB
snekTpruecTBa. [lOMydeHME OIL.TOKA B JKUIKOCTH, IJICKTPOIM3. WsrotoBnenne OaTapet.Ku.
DKCIIEpHMEHTATBHOE [0Ka3aTelbcTBO 3akoHa Oma. H3ydenne pasiUiHBIX COCTMHEHUH
npoBogHuKoB. Co3maHue Pa3NTUYHBIX MPUOOPOB(MIPYIIEK) HA OCHOBE OJICKTPONBUTATeII.
DKCIIEPUMEHTAIBHOE  JIOKAa3aTelbCTBO  3aKOHA Txoynsi-Jleana.  Co3mamme  CUETUHKa
SNEKTPOIHEPTUH U U3ydeHHE €T0 PabOThL

TEMA 5. ®DU3UKA KOCMOCA (39)

Teopusi-19. ®uswueckas npupona HeGecHBIX Tell. 110IETHI K IPYTUM IUIAHCTaM. Ponb
KOCMOCa B JKHU3HH COBpeMeHHOro oOmecTBa. MexayHapoqHOE COTPYIHUYIECTBO B OCBOCHHH
KOCMOCa.

Ipaktnka-2 4. Co3maHue JNEKTPOHHOM — IPE3CHTAIMHA «Koemoc.  Hcropus
KOCMOHABTHKMY. [I0ArOTOBKA IPa3IHOBAHUS JHS KOCMOHABTHKH.

TEMA 6. MATHETU3M (34)

Teopusi-2u. MarsuTHoe mone 3emimn. Kommac. MarauToGHOIOTHA. MaruauTtHBIE OypH.
®eppomarrernky. Cria Jloperna. [[BrkeHre 3apsDKCHHON YaCTHIBI B ONHOPOAHOM MAarHUTHOM
none. JiromuueciieHus. [lonspHbIe CUSHHUA.
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IpakTuka-19. V3ydeHWe MArHWTHBIX JIMHAM IIOCTOSHHOTO MarHWTa. Nzyuenue
MATHHTHBIX CBOHCTB Pa3/HUHEIX BemecTs. Vrpa «bamiana o MoOsImemM KaMHe».

TEMA 7. CBETOBBIE SIBJIEHMSI (44)

Teopusi-29. YCTpOKCTBO ONTHIECKUX TprOOpoB. V3ydeHne ycTpoicTBa ¢oToammapara.
Pamyra. ®u3nka BO3HUKHOBEHHS Palyrd. XOA CBETOBOTO Jiyda B Karlle TOXKIUL. OnTHueckue
WJUTIO3UH.

IIpakTuka-24. Vccraenosanue: «CBET B XKU3HU XUBOTHEIX M YEJIOBEKAY, «JI0CTHKEHHS
¥ TIEPCIIEKTUBBI UCTIONB30BaHMS CBETOBOM sHepruu COIHI@A YETOBEKOMY.

PasnokeHne Oenoro ceera. Habmomenms B Mumkpockom u Teneckom. Cosnmanne
roJIorpaMMbl, MI3roToBIIEHME KaTIeHI0CKOTIA.

TEMA 9. IOCTH)XEHUSI COBPEMEHHOM ®U3NKHN(24) g

Teopusi-1u. IIpuMepbl TOBapoOB, CO3MAHHBIX C HCIOIB30BAHUEM HAHOTEXHOJIOTHHA |
IPAYMHBI UX YHUKATBHBIX CBOMCTB. HecMadnBaeMbIe U BCST/id YHCTHIC BETPOBBIE CTEKNA, IUCKH
xonéc u T.o. Co3maHHBle Ha OCHOBE HAHOYACTHI[ OKCHIA THTaHA M cepeOpa MOBEPXHOCTH,
obagaronue 0aKTepUIIUIHBIMU CBOMCTBAMH.
PasBuTHe BOeHHOM TexHUKH. 7 Mad - Jlens pamuo. HoBocTu Qpusuku u KocMmoca.
IpakTuka-1 u. [JoarotoBKa BEICTYIIIEHHE O JOCTHKEHUAX COBPEMEHHOK bu3uKy.

KaﬂeHHapHO-TeMaTI/I'-IeCKOC IJTAaHUPOBAHUE

7 Kjace

° IIaTa
b No Tema

n/n

1. Beenenue (29)

1 1 Beopxroe 3ansTHe. VHCTpyKTax 1o TB. Ilose3Hble CCBHUIKH 110 QHU3HUKE B
HWuTepHeT. MeTob! H3y4eHUs PU3HIECKHUX ABJICHUH.

2 2 | dusnyeckuii sxcepuMeHT. [IpaBHia MpoBEACHUS IKOIBHOTO

sKcreprMenTa. [[orpermHocTs IpsaMbIX u3Mepernit. I1/p: M3mepenne
GU3MUECKUX BEIMUMH C TIOMOIIBIO TH(POBOH 1ab0paTopu.

. du3uKa 1 BpeMeHa roaa: GU3NKa 0CeHbI0 (24)

2

3 1 3aramouHoe BellecTBO — Bofa. MIHTEpecHOE 0 BOJE.

4 2 | II/p: Dxckypeus Ha OCeHHIOW0 mpupony. [IpoBenenue HAOMONCHUN
TPOSIBIICHUS] HU3UIECKHX SBICHUA OCEHBIO.

3. IlepBoHAYAIbHbIE CBEIEHAS 0 CTPOCHHH BemecTBa (41)

5 1 Ot JlexapTa D0 HAIIUX AHEH. BpOyHOBCKOE IBIKCHUE.

6 2 [TnarupoBanue GUINUECKOTO IKCIIEPUMEHTA — KK J0Ka3aTh TEOPHIO.
II/p: PacimupeHue Tell IpH HarpEeBaHUH.

3 I1/p: M3smepenne cKopocTu T Py3nn.

4 | Hano-TtexHonoruu. MUKpO BeJIWYMHEI B HALIECH JKA3HH,

7

8 .

4. BsanmoneiicrBue TeJ (64)

9 1 MexaHndecKoe IBHKCHUES U B3aUMOJICUCTBHE.

10 .12 I/p: Vi3mMepeHre CKOPOCTH XOIBOBI.

1127 3 I1/p: TloaroroBka BUA€O(UIEMA PO SBJICHUC HHEPIMH.
12 |4 I1/p: Viamepenne Macchl 1 Kammi BOIBL

1315 I1/p: Onpenenenue IIOTHOCTH IPHPOIHEIX MaTepHUaIoB.

14 | 6 | Yro usyuaeT cratuka? Buabl paBHOBECHS.

5. Pa3 3amauka, 1Ba 3aga4ka (44)

15 | 1 \ IIpasuna pemenns 1 ohopmiuerns 3aaad. [Touck ommooK.
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16 |2

Pemmenne 3a1au Ha MEXaHUYIECKOE JBMKEHHIE

17 |3

Pemmenne 3amay Ha IIOTHOCTD

18 |4

Pemenue 3anmau B popmare [1TM3A

6. ®u3uka 1 BpemMeHa roaa: ¢pusuka sumoii (24)

19 |1 II/p: ®usmka - Hayka o mpupoae. MoxHO I U3ydaTh MPUPOAY 3UMOU?
ITporynka Ha 3UMHIOIO IPUPOLY.

20 12 Cuer, nen, u Metenb. OU3NKa y HOBOTOTHEH €JIKH.

7. Cnasl B npupoae(1149)

2] 11 Cua — BeKTOpHAsI BeIMUMHA (IMHAMIIECKOE PEIICHHE 3a1a4).

22 |2 | 3akoH BceMUpHOTO TsroTeHUs. CTpoeHne conHedHOoH cucteMsl. Cuia
TSDKECTH Ha JIPYTHX IIaHETax.

23 |3 CrytHukn miaset u Jlyna. Habmonenue JIyHBL

24 1 4 Manbie Tena, OpOWTHI W TEPUOTUYHOCTH KOMET. «3BE3IONAIBD», HIIH
TTOYEeMY 3BE3/BI HE MaIal0T?

23 |3 3Be3nroe HE60. Co3zreznus. II/p: 3HaKOMCTBO ¢ MporpaMMamH I10
aCTPOHOMUH.

26 |6 I1/p: OmpeneneHre NEHTpa TSHKECTH Tela.

27 |7 I1/p: 3anmmarenbHbIe QUTYPHI HA PABHOBECHE.

28 |8 Bpewms u ero uzmepenue. Il/p: M3rotosneHne CONHEUHEIX YacOB.

28 19 Kanermaps. II/p: Co3nanue JIyHHOTO KaJeHAaps ¢ IOMOIIBIO IPOTPaMMBbI
Power Point.

30 | 10 | II/p: I3MepeHne HKECTKOCTH IIPY>KUHEL

31 |11 | II/p: U3mepenue kodhGUIMEHTA CUITBI TPEHUS CKOJBXEHUS Ha KPBUIBIIE

IITKOJIBI ¥ JPYTUX IOBEPXHOCTSX.

8. Pa3 3agauka, nBa 3agauka (24)

32 |1 Pemenne 3annmMarensubix 3aaa4. Il/p: OnpenencHue Beca CyMKH
IITKOJTFHUKA.
33 |2 Junamuyeckoe peureHue 3aaad Ha cinoxeHue cui. Il/p: Ompenencuue

MAacCChI ¥ B€Ca BO31yXd B KOMHATC.

9. laBaenue (54)

34 |1 Jasnenne tBepasIx Teil. Il/p: V3ydueHne 3aBUCUMOCTH JaBJICHUS OT
TLTOIAIN TOBEPXHOCTH C MOMOIMIBIO JATUHKA TABICHMUS.

33 |2 JlaBnmeHne B )XUAKOCTH. [ MapocTaTHdecKuil mapaIoke

36 |3 I1/p: 3anumarensHBIe ONBITH «IlepeBEpHYTHIM cTakan», «DoHTaH B
KoJOey, « S0 B OYTBUIKEY.

37 |4 Torometp, marnomeTpsl. Il/p: [IpubGops! A u3MepeHHs! TaBICHUS —
M3TOTOBJICHHE OapoMeTpa.

38 |5 AtMochepHOe HaBieHue B XKHU3HH yenoBeka. Kak Me1 gpimumM? Kak Mel

mséM? «[opHas 60Ie3HBY, BIUIHHE aTMOC(HEPHOTO JaBIICHUS HA
CaMOYYBCTBHUE JIFONIEH.

10. ®u3nka 1 BpeMeHa roga: ¢pu3nka BecHoOH(249)

39 |1 Temneparypa. TepmomeTp. IIpuMepsl pa3InYHBIX TEMIIEpaTyp B IPUPOLE.
I1/p: N3mepenune TemnepaTypsl NOYBEI HA TIIyOMHE U TOBEPXHOCTH.
40 |2 | Il/p: ViccnenoBanye KalMIUIAPHBIX SIBJICHHUMH.

11. Dueprus (74)

41 1 Paznmunble BUIBI SHEPIUH, HCIONB3YEMBIE JIIONBMHU, U UX 3aIlachl.

42 |2 Koceennsie namepenust. Il/p: Vsmepenne KHHETUYECKON SHEPTUH TETIA.
43 . |3 II/p: V3aMepeHre IOTEHIUABHON SHEPTUH.

44 |4 [Touemy paboTa 1 3HEPTUS UMEIOT OJIHY COMHHUILY H3MEPEHUS?

' HecucremHBIe €IMHUITEL

45 |5 OHEprusl U NHINA: OCHOBBI paBuibHoro nuranus. II/p: Menro
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IIMKOJIbHHU KA

46 |6 Pemenue 3aHUMarenbsHEIX 3a71a4.

47 |7 Pemenne 3aga4 B hopmare [TH3A.

12. ®u3nku u spukn (24)

48 |1 JlOCTHXKEHNSI COBPEMEHHOM (DU3UKH.

49 |2 I1/p: Ypox-npencrapieHue «Pu3nueckue GOKyCHI».

13. ®usuka u BpemeHa roga: gpusuka jgerom (24)

50

1

Kaxoit mecst steta camsrit sxapkuii? XKapkoe neto u muenst. Kak u xorma
IPaBUJIBHO cpe3arh IBeTh? Ha kadgemsx "myx 3axBaTeiBaeT”.

31

2

I/p: Oneite! Ha mave. Dxekypenst «OU3HKA y BOTOEMaY.

Ka.ﬂennapHO-TeMaanecxoe IJIAHUPOBAaHHUE

8 kiace

Tema

I[a’I a

3MKa U BpeMeHa roga (mosropenune) (74)

1

Beonnoe 3ansTHe. MHCTPYKTaX 110 OXpaHe TPyHa Ha 3aHSTHSX. I1/p:
Vsmepenne QpU3ndecKux BETMUMH ¢ ITOMOLIBIO HMPOBOH TaGopaTopuy 1
IIOCTPOCHHE IPadHKOB.

II/p: UccremoBanre 3aBUCUMOCTH CHIIBI YIOPYTOCTH OT Beca Tejia.

I/p: Viccnenosanue 3aBHCHMOCTH CHJIBI TPEHHS OT MPHXKAMAIOINEN CHITBL

Pemenue 3a1a49 Ha MCXaHUYCCKOE IBUXXCHUEC

Pemenne 3aiaq Ha IIJIIOTHOCTH

AN | B (W

Pemenne 3amau Ha JAaBJICHHC

7

Pemenue 3aga4 Ha paborty

IIpoexTHas nesATETHLHOCTH 10 Qu3uKe (749)

[eedl S IEN [ Ko N AU, J N AS HUS ] | (O]

1

9T0 TaKoe HayYHBIH MPOEKT H KaK ero MoAroToButs? CHUTyamus 1
npoOema.

9 2 AHanus crioco60B pelreHus mpo6ieMbl. TpeOoBaHHUS K HCCIEN0BATENbCKOM
_ paborte. IInanupoBanme neATETFHOCTH.

10 |3 TpebGoBanus k 0hOPMITCHHIO IPOEKTHON PabOTH IO (hH3HKe.

11 |4 I1/p: BeImonHeRNe MUKPO-TIPOEKTA B TPyIIIE.

12 5 I1/p: BeimoTHEHNHE MEKPO-TIPOEKTA B IPYIIIIE.

13 |6 II/p: Odopmnenue u 3amura.

14 |7 | I/p: Obopmienre 1 3ammuTa.

3. Moaekyasipaasi puzuka (104)

15 41 «BommeGHoe» cBOHCTBO SHEPrHH. Makpo ¥ MHKpO [1apaMeTphl U X CBS3b.
®azosrle nepexonsl. II/p: DKcHeprMeHTAIBHOE I0KA3aTETbCTRO pa3Iuyus
; CBOHCTB BEIIECTB B PAa3IHUHBIX arPETATHEIX COCTOSHUSAX.
16 .12 BonsiHo# map B armocdepe. Touxa pocer. II/p: U3mepenne CKOpPOCTH
; HCHAPEHHUS Pa3JINIHBIX BEIECTB.
17 |3 IloBepxHOCTHOE HaTsHKeHMe. KanuspHsle IBICHHAS. II/p: Uzmepenue

CHJIBI ITIOBEPXHOCTHOTO HATSKCHUS.
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18 |4 3akoH bepHymn, nogseMHast CHIa KPbUla U ABHXKCHHUE XKHUIKOCTH 110
Tpybam. Mopckue teuenus. I1/p: [llapuk B asponrHaMudecKoii TpyOe.

19 |5 I1/p: 3aHMMAaTENBHBIE OTBITHI M BOIPOCHL: KUIICHUE BOJBI B OyMaXKHOH
KOpoOKe, KHTIEHHE BOJIbI KOMHATHOM TeMIIeparyphl.

20 |6 I'padmaeckoe mpeacTaBIeHNe TEITOBBIX MPOIECCOB.

21 17 Permenne 3amau B popmare [TN3A.

22 |8 Hexotopsie cBoticTBa kpucTaiuios. I1/p: Beipamusanue kpucTailia COJIHA Ha
OCHOBE.

2319 CoBpeMeHHbIe MaTepHalIbl: HCIIOIB30BaHNE KOMIIO3UTOB, XKHUIKHE
kpuctasuisl. II/p: 3roToBineHne MakeTa KpUCTAaJUIMYECKOH PEIIETKH
KOMITO3HTA. '

24 |10 | II/p: Uzyuenwne pabotsl JIBC Ha MakeTe U 37EKTPOHHON MOJIEIH.

4. ®usuka u 1ekTpuuecTBo (159) "

& OnexkTpudeckue sBICHUS. Dnekrpusanus Tei. II/p: mpubop Ban ne
I'paada; OIBITEI IO JNIEKTPHU3ALHNH.

26 |2 I1/p: ViccnenoBanye IPOBOJHUKOB M HEIIPOBOAHMKOB IEKTPHYECTBA.

27 |3 I1/p: VzrotroBnenue Garapeiixu.

28 |4 Pemenne 3a1ad Ha COCTABIICHUE SIEKTPUUECKUX CXEM.

e I1/p: IlomydeHune 31.TOKA B XKUIOKOCTH, IIEKTPOIIH3.

30 |6 I1/p: Nzyuenne paboTel cBeTO- U (HOTO-IHONA

31 |7 I1/p: Pemenne mpakTUYECKUX 3a/1a4 Ha COCTABICHHE IEKTPUUECKUX CXEM.

32 |8 Yerpoiicteo ommetpa. Il/p: M3amepenue conmpoTUBIEHUS pPa3InIHbIX
TTPOBOTHUKOB

33 0 I1/p: 3arnMarensHBIN ONBIT: CEPIIE Ha Oarapeiike

34 | 10 | II/p: 3aHMMaTeIbHBIN OIBIT: BpAIlEHUE XKHUAKOCTH OT JIEKTPUYIECTBA,
CBETSIIUECS OTYPITBI

35 | 11 | Pemenue 3aad Ha pacyeT 3ICKTPUUECKON [N

36 | 12 | HecrucTeMHBIe eIUHUIEI pabOTHI TOKA. PacdeT CTOMMOCTH 3IEKTPO3HEPTUT

37 | 13 | BertoBble 31€KTPOIpUOOPHI, KJIACC SHEPrONOTPEOICHNUS

38 | 14 | II/p: OxcriepuMeHTATBFHOE JOKa3aTeIbCTBO 3akoHa Jlxoyns-Jlena.

39 | 15 | Pemenue 3ama4

S. ®uznka kocmoca (349)

40 1 3akons! Kenepa. Pemenne 3amag

41 |2 II/p: Co3nanue snexTporHOM npe3erTanuu «Kocmoc. Mctopus
KOCMOHABTUKI.

42 3 Baxwneiimme acTpoHOMHYECKIE COOBITHS TOJIa

6. Maraermsm (34)

43 |1 I1/p: 3yuenne MarHUTHBIX CBOMCTB pa3iuuHbIX BemecTB. II/p: Usyuenue
MarHUTHBIX JIMHAH IOCTOSHHOTO MarHHUTa.

44 |2 Maruutroe nosne 3emumn. Komnac. Marautobuosnorus. MarauTHsie OypH.

] DeppOMArHETHKH.

45 13 Cuna Jlopenmna. JIBIKEHHE 3apsKCHHOM UACTHIBI B  OXHOPOIHOM
MarguTHoM nose. Jliromusecnenns. [lonspHble cusHMAS.

8. CeeToBbie siBjeHus (41)

46 |1 Panmyra. ®u3nka BOSHUKHOBEHUS PaayTrd. XOA CBETOBOTO JIydya B KaIlie
JIOXKISL.

47 |2 VYerpolicTBo onTHUecKuX MpubopoB. M3yuenue ycTpoiicTa hotoanmapara.
I1/p: HaOmoneHus: B MUKPOCKOI ¥ TEJIECKOLL.

48 |3 Il/p: UccnenoBanue: «J{OCTIXXEHHUS U IEPCIIEKTHBBI HCTIOIB30BAHHUS
cBeTOBOM sHepruu CoHIIa YETTOBEKOM).

49 14 OnTryecKne UILTIO3MH.
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